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Fundamental Computer- Aided Manufacturing Processes 
for Complexly-Shaped Metal Structural Components: 
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Direct Production Processes: 
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Direct ExDendable Mold Processes ("Direct Toolinv): 
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Indirect Expendable Mold Processes: 
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Direct Permanent Mold Production Processes: 




USKi Permanent mold processes have the capacity to produce 
freeform metal tubes if sand cores are used, which is an established 
method. As with other pattern A mold-based processes, the capacity 
to produce internal features is limited by pattern or product removal. 
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Direct Permanent Die Production Processes: 
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Indirect Permanent Die Production Processes: 
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